Objective: To determine the vitamin status of different groups within the Spanish population. Design: Pooled analysis of cross-sectional population nutritional regional studies and meta-analysis of smaller studies in population subgroups performed in Spain between 1990 and 1999. Subjects: In total, 10 208 participants in eight random population studies aged 25-60 y and participants in 76 studies included in the meta-analysis. Interventions: The data from different nutritional studies performed on sample populations representative of eight regions of Spain were integrated into a single database. A meta-analysis was also performed on the results of nutritional studies on the Spanish population involving subjects of other ages and status (all published between 1990 and 1999). Results: The mean intakes observed after the integration of the eight regional studies, and in the meta-analysis study, were similar to those recommended, although a considerable percentage of people had insufficient intakes. Conclusions: Further studies are required, but the vitamin status of the Spanish population clearly shows room for improvement, especially with respect to vitamins B 2 , B 6 , A, E, D and folates. Bearing in mind that adequate vitamin intakes are associated with protection from a range of diseases, steps should be taken to correct the imbalances recorded.
Introduction
It is fully accepted that an adequate nutritional status is important for maintaining and restoring health and for improving mental and functional capacity (Ortega et al, 2002; Puska, 2002; Lewis et al, 2003) . The theoretical benefits of achieving recommended intakes (RI) include delaying the onset of chronic diseases and enhanced quality of life (with a concomitant increase in functional capacity, productive longevity and reduced healthcare costs) (Lachance, 1998) .
Despite the importance of evaluating and improving the nutritional status of the population (Ortega, 1999) , the studies that have been performed in this area are heterogeneous with respect to the number of individuals studied, their age, geographical area, methodology, etc, and the results obtained have often been conflicting. It would therefore be useful to compile and process all data in order to have a more global view.
With this in mind, this study attempts to evaluate the vitamin status of the Spanish population.
Material and methods
Data were gathered from cross-sectional, nutritional, epidemiological studies performed between 1990 and 1998 on random, representative samples of the population of Alicante (Medrano et al, 1994) , Andalucia (Mataix et al, 1999) , the Balearic Islands (Tur et al, 2000) , the Canary Islands (Serra, 2000) , Catalonia (Serra et al, 1996) , Galicia (Tojo & Leis, 1999) , Madrid (Aranceta et al, 1994) and the Basque Country (Aranceta et al, 1995) . The data from these studies, which provided information on people of 25-60 y of age, were included in a single database for joint processing (Aranceta et al, 2001) .
To obtain information on the vitamin status of other age and status groups within the population, a meta-analysis was performed on the results of nutritional studies on the Spanish population between 1990 and 1999 (n ¼ 76) (Ortega et al, 2001) .
Results
Entering the data from the eight regional studies into the single database provided information on the vitamin intake of 10 208 people ( Table 1 ). The results show that although mean intakes are close to RI, a considerable percentage of the population does not consume sufficient quantities. More than 50% of these subjects had intakes of less than twothirds RI for vitamins A, E and D (Table 1) .
In the meta-analysis of the 1990-1999 studies, the same tendency can be observed. The mean intakes were, in general, similar to or greater (for thiamine, niacin, vitamin B 12 and vitamin C) than RI but a high percentage of individuals had insufficient intakes. Some studies reported more then 50% of the population to have intakes of vitamins B 2 , B 6 , A, E, D and folates below RI ( Table 2 ). The percentage of individuals with intakes less than two-thirds RI could not be calculated since the reference data used were those provided by the authors, which in the majority of cases focussed on the percentage of intakes below those recommended.
Discussion
In the societies of developed nations such as Spain, it is usually assumed that excess (eg in terms of energy, fats, saturated fats, cholesterol, etc) is the main nutritional problem, and that deficiencies have been overcome (Ortega et al, 1997; Ortega, 1999) . Food is abundant, and the general public often believes that a little variety is sufficient guarantee of receiving all necessary nutrients. However, the majority of people are not sure of the proportions of different foods they should take to achieve optimum nutritional status. Knowledge is not good and actual habits are not ideal. When coupled with concern over body weight (Ortega et al, 1997; Wardle & Johnson, 2002) , the intake of nutrients can drift away from the optimum (Ortega et al, 2000) .
The studies performed on the nutrition problems of the Spanish population are heterogeneous with respect to the number of individuals studied, their age, geographical area and methodology, etc. This, plus the lack of knowledge on the true vitamin status of the population led to the idea of gathering these results for the eVe study and undertaking the meta-analysis of those published between 1990 and 1999.
The results of the eVe study show that a variable percentage of people do not consume the daily RI of (Phillips et al, 2000; Gillman et al, 2001; Zhang et al, 2002) , the present study shows that subjects living in larger towns, those who are married, and nonsmokers, are those with the best vitamin intakes.
The meta-analysis study of the 1990-1999 papers also shows insufficient intakes of several vitamins (especially vitamins A, D, E, folates, B 6 and B 2 ).
However, even though many nutritional studies have reported that vitamin intake is insufficient in a high percentage of people, this information has not reached the general public. People are still mainly concerned about body weight and cholesterol; very few express any fear of not getting enough vitamins and minerals. There is a great deal of ignorance in this area (Ortega et al, 1997; Ortega, 1999) .
Subclinical deficiencies can affect health and functional capacity both in the short and long term (Lachance, 1998; Ortega, 1999; Ortega et al, 2002; Puska, 2002; Lewis et al, 2003) . Improving the nutritional status of the population is a priority both at the collective and individual level (Ortega, 1999) . New, well-designed, rigorous studies are required, and information on nutrition risks, their consequences and remedies must be better disseminated to both health professionals and the general public.
